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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Array semiconductor laser excitation solid state laser which is characterized by providing the following and 
which condenses an array semiconductor laser output and carries out optical pumping of the solid-state-laser 
element A lens array which puts a distribution refractive-index lens in order corresponding to each stripe of array 
semiconductor laser, and condenses and collimates an array semiconductor laser output The 2nd lens used as a 
focusing glass for condensing each collimated stripe light collectively and carrying out end-face excitation of 
superposition and the solid-state-laser element at one place 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the semiconductor laser excitation solid state laser which carries out optical coupling of 
the semiconductor laser output as the end-face light source with a well head, and carries out optical pumping of the 
solid-state-laser element. 
[Description of the Prior Art] 

Since the solid state laser using semiconductor laser as the excitation light source can attain a well head, long 
lasting, and a miniaturization, it attracts attention. By the end-face excitation method (for example, refer to JP.58- 
52889.A) in semiconductor laser excitation solid state laser which carries out optical pumping from [ of solid state 
laser ] an optical axis, by making the excitation space by semiconductor laser output light match with the space 
mode of an oscillation of solid state laser well, it is efficient and a single basic transverse-mode oscillation can be 
realized. 

[Problem(s) to be Solved by the Invention] 

Since the beam angle of divergence of semiconductor laser is large, it is necessary to approach semiconductor laser 
and to condense a condensing system, and condensing of oscillation light is not easy. It is necessary to carry out a 
high increase in power of the semiconductor laser for excitation for the high increase in power of semiconductor 
laser excitation solid state laser. Although a laser beam carries out outgoing radiation of the semiconductor laser 
from a stripe-like barrier layer, by single stripe laser, a limit is in an output, and in order to obtain the output beyond 
this, it must be made the shape of an array which put two or more stripes in order. 

If it is going to use such array semiconductor laser as the excitation light source, since the width of face of an array 
will be crossed to a length of about 1 cm Since it cannot perform narrowing down two or more beams in the shape of 
[ one ] a spot using the usual lens system at all, an end-face excitation method with sufficient excitation efficiency 
is not employable. It was applicable only to the side excitation method (for example). [ R.Burnham and A.D.Hays, 
OptLett. 14. 27(1989);MKReed, W.J.Kozlovsky, R.L.Byer, G.L.Harnagel, ] [ and ] P. Reference, such as S.Cross, 
OptLett.. and 13,204 (1988). 

It was made in view of this condition, and the angle of divergence which comes out of the array semiconductor laser 
of a multi-stripe condenses two or more beams of large a large number, and this invention aims at offering the 
semiconductor laser excitation solid state laser which makes solid-state-laser output light occur efficiently so that 
the excitation space by semiconductor laser output light may be matched with the space mode of an oscillation of 
solid state laser. 

[The means for solving a technical problem] 

In the array semiconductor laser excitation solid state laser which condenses an array semiconductor laser output 
and carries out optical pumping of the solid-state-laser element as a means of this invention in order to attain the 
above-mentioned purpose The lens array which puts a distribution refractive-index lens in order corresponding to 
each stripe of array semiconductor laser, and condenses and collimates an array semiconductor laser output, the 
2nd lens used as a focusing glass for condensing each collimated stripe light collectively and carrying out end-face 
excitation of superposition and the solid-state-laser element at one place — since — it has the becoming optical 
coupling machine. 
[Function] 

In the case of an end-face excitation method, the property of the transverse mode of semiconductor laser 
excitation solid state laser is decided by the configuration of the optical-pumping space in a solid-state-laser 
element. For this reason, in order to obtain the single basic transverse mode, it is desirable to, bring the narrowed 
excitation luminous-intensity distribution close to Gaussian distribution if possible, and to make the beam spot of 
fixed magnitude stably in a solid-state-laser element. 

If the distribution refractive-index lens which is the cylinder-like optical-glass object with which a refractive index is 
distributed from a medial axis in the shape of radiation toward a peripheral face, and differ as an optical coupling 
machine of semiconductor laser excitation solid state laser is used, a large semiconductor laser light of an angle of 
divergence can be condensed easily. 

It uses that the laser beam from each stripe can be condensed using a distribution refractive-index lens with such a 
property, and the outgoing radiation light from each stripe of array semiconductor laser is condensed by the 
distribution refractive-index lens array, and if whole light is extracted to the one beam spot with the 2nd lens and a 
solid-state-laser element is excited, the transverse-mode light of high quality will be obtained. 



[Example] 

Hereafter, this invention is explained based on an example. 

Drawing 1 is a mimetic diagram of the solid state laser which condenses array semiconductor laser light and carries 
out end-face excitation of the solid-state-laser element. As shown in drawing 1 , die clo IKKU coating (it is high 
transparency (AR) at Nd:YAG laser oscillation wavelength of 1064nm in high reflection (HR) and 808nm of 
semiconductor laser light wave length) of one end face is carried out, the field is made into an excitation side, using 
Nd:YAG as a solid-state-laser element 4, and a resonator consists of output mirrors 5. The used array 
semiconductor laser 1 consists of an array which the barrier layer stripe 7 whose width of face is 100 micrometers 
arranged at intervals of 20 micrometers [ 500 ]. The condenser lens array 2 consists of 20 distribution refractive- 
index lenses with a width of face of 500 micrometers, and condenses and collimates each of the outgoing radiation 
light from 20 stripes. Focusing of the 20 laser beams is carried out with the 2nd lens 3, it lays on top of one place, 
and end-face excitation of the solid-state-laser element 4 which consists of a Nd:YAG rod is carried out. 
Thus, the high power oscillation of Nd:YAG laser fundamental-wave (wavelength of 1064nm) output 1.5W is obtained 
with the semiconductor laser (wavelength of 808nm) output of 5W in the semiconductor laser excitation solid state 
laser which carried out end-face excitation. 
[Effect of the Invention] 

Like this invention, as an optical coupling machine, the semiconductor laser excitation solid state laser with the 
above configurations enables end-face excitation which was difficult in the conventional array semiconductor laser, 
and effectiveness can realize the solid state laser of high high power with the sufficient quality of a beam as 
explained above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

P rawing 1 is a mimetic diagram of the semiconductor laser excitation solid state laser which condenses and 
collimates the outgoing radiation light from each stripe of array semiconductor laser using a distribution refractive- 
index lens array, and carries out focusing with the 2nd lens and which piles up and carries out optical pumping to 
one place. 
Inside of drawing 

1 .... Array semiconductor laser 

2 .... Distribution refractive-index lens array 

3 .... Lens 

4 .... Solid-state-laser element 

5 ... Output mirror 

6 .... Output light 

7 .... Barrier layer stripe 
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